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(ETS)-related exposure to 4-(methylnitrosajmino)-l- 
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The exposure of non-'emokers to the tobacco-specific J^T-nitrosamine 4-(JV- 
mcthylnitrosamino)-l-(3>pyridyl)-l»butanone CNNK), a rodent lung carcinogen, was 
determined in the air of various indoor environments as wall as by btomonitoring of non- 
smokers exposed to environmental tobacco smoke (ETS) tmder real-life conditions 
using the urinary NNK metabolites 4-(N-methylnitrosainino)-l-(3-pyridyl)-l-butanoI 
(NNAL) and [4-(W-modvylnitrosainmo)-l-<3-pyridyl)but-l-ylJ-p-0-D-glucosiduronic 
acid (NNAL-Gluc). NNK was not detectable (<0.5ngm“*) in 11 rooms in which 
' smoking did not occur. The mean NNK concentration in 19 rooms in which smoking took 
place was 17,5 (2.4-SO.O) ng m“*. The NNK levels significantly correlated with the 
nicotine levels (r=0.856; p < 0.0001). Of the 29 non-smokers investigated, 12 exhibited no 
detectable NNAL and NNAL-Gluc excretion (< 3 pmol day) in their urine. The mean 
urinary excretion of NNAL and NNAL-Gluc of the 17 remaining non-smokers was 20-3 
(<3—63.2) and 22.9 (<3—90.0) pmol dajT"', respectively. Total NNAL excretion 
(NNAL't NNAL-Gluc) in all non-smokers investigated significantly correlated with the 
amount of nicotme on personal samplers wom during the week prior to urine collection 
(r= 0.83i < 0.0001) and with the urinary cocinine levels (r = 0.40; p=0.038). No correlation 
was found between NNAL excretion and the reported extent of ETS exposure. Average 
total NNAL excretion in the non-smokers with detectable NNAL levels was 74 times less 
than in 20 smokers who were also investigated. The cotinine/total NNAL ratios in urine of 
smokers (9900) and non-smokers (9300) were similar. This appears to be at variance with 
the ratios of the corresponding precursors (nicotine/NNK) in mainstream smoke (16400) 
and ETS (1000). Possible icasons for thb discrepancy are discussed. The possible role of 
NNK as a lung carcinogen in non-smokers is unclear, especially since NNK exposure in 
non-smokers is several orders of magnitude lower than the ordinary exposure to 
exogenous and endogenous N-nhrosammes and the role of NNK as a human lung 
carcinogen is not fully understood. 

Keyteards: tobacco-specific nitrosamincs, CBviFonmenta] tobacco smoke, passive smoking, 
vurinary metabolites. 

1 Abbreviations: ATNC, apparent total N-nitroso compounds; BSA, bis- 

(trimeihylsilyl)acetaiiude; CV. coefficient of variation; ETS, environmental tobacco 
• smoke; GC-NPD, gas chromatograph equipped with a nitrogen phosphorous detector; 

GC-TEA, gas chromatograph equipped with a thermal energy analyser; HPB. 4-hydroxy- 
■■ l-(3-pyridyl)-]-butaLnonc; iro-NNAL,4-(N'-methylnilrosaiiiino)-4-(3-pyridyl)-l-butanol; 

LOD, limit of detection; NNAL, 4-(N'-meihylnitrosamino)-l-(3-p>'ridyl)-l-butanol; 
NNAL-Gluc, [4-(N'-meihylnitrosainino)-I-(3-pyridyl)but-l-yI]-b-0-D-glucosiduronic 
acid; [pyridyl-S-^H] NNAL-Gluc, [pyr!dyl-S-^H] C4-(N-meihylaitrosamino)-l-(3- 
pyridyl)but-l-y(]-b-0-D-glucosLduronic acid; NNK, 4-(N-methylnitrosamino)-l-(3- 
pyridyl)-!-butanone; [pyridyl-5-*H] NNK, [pyridyl-S-^H] 4-(N-mcthylrutrosamroo)-I- 
(i-pyridy])-l-butanonci PS, personal sampler for nicotine measurement; KlA, radio 
immunoassay; THK tetrflhydrofuran; TMCS, trimeihylchloro silane; TMS, 

trimethylsilyl ether. 
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